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Urad Priemyselneho Vlastnuctva 
Slovenskej Republiky 




potvrdzuje, ze 

SLOVAKOFARMA, a. s., Nitrianska 100, 920 27 Hlohovec, SK; 



podal dna 8. 11. 2002 patentovu prihlaSku 
znaclca spisu PP 1595-2002 

a ze pripojeny opis a 0 vylcresov sa zhodujii tiplne s pdvodne podanymi prilohami tejto 
prihlaSky. 



Sposob prfpravy Carvedilolu. 



Oblasftechnikv 

Vynalez je z oblasti farmaceutickej vyroby, tyka sa syntezy a cistenia aktivnej substancie Carvedilol. 
Doteraisi stay technikv 

Carvedilol, (±) 1-(9H-carbazol-4-yloxy)-3-[[2-(2-methoxyphenoxy)-ethyl]-amino]-2-propanol struktury I, je 
kombinovane alfa- a betalytikum s vazodilatafinou aktivitou. 



Podra DE 2815926 (US 4,503,067) sa Carvedilol pripravi reakciou 4-(oxiran-2-ylmetoxy)-9H-karbazolu (II) 
s 2-(2-metoxyfenoxy)etylammom (III). 



Uvedenym postupom sa pripravl Carvedilol v nlzkom vyfazku, naviac znefiisteny bis-derivatom. Tento 
problem riesi postup podfa EP 918055, v ktorom sa kondenzuje 4-(oxiran-2-ylmetoxy)-9H-karbazol (II) s 
N-benzylovanym 2-(2-metoxyfenoxy)etylaminom; tymto sposobom sa sice minimalizuje tvorba bis-derivatu 
a zvysuje sa vyfaiok Carvedilolu, ale nevyhodou tohoto sposobu pripravy je zaradenie dalsieho stupfia - 
hydrogenolytickeho odstranenia chraniacej benzylovej skupiny na paladiovom katalyzatore. 

Iny spdsob ako znlzit' mnozstvo bis-derivatu, a t^m zvysif vy-t'azok produktu v procese prfpravy 
Carvedilolu opisuje WO 0200216, kde epoxid (II) reaguje s amlnom (III) v prostredi rozpOst'adla, alebo bez 
rozpu§fadla, pricom produkt sa po reakcii izoluje z reakcnej zmesi po pridani vody, etylacetatu a zriedenej 
kyseliny. chlorovodikovej vo forme hydratu hydrogenchloridu Carvedilolu. 





Vsetky uvedene'sposoby pripravy Carvedilolu pouzivaju ako jednu zo surbvin bazu aminu (III), alebo jeho 
N-benzylovany derivat, ktore su malo stabilne - podliehajd rozkladu pri kontakte so vzduchom a svetlom. 
Zmienene nevyhody odstranuje postup podra vynalezu. 



Podstata vvnalezu 

Pri priprave Carvedilolu podra vynalezu reaguje 4-(oxiran-2-ylmetoxy)-9H-karbazol (II) so sorami 2- 
(2-metoxyfenoxy)etylaminu (III), ktore mdzu obsahovaf 0 az 10 % vody, v pritorhnosti bazy v organickom 
rozpust'adle. Zuvedenych soli 2-(2-metoxyfenoxy)etylam(nu mozno pouzif napr. hydrogenchlorid, 
hydrogenbromid, hydrogenvfnan, hydrogenoxalat alebo hydrogensiran, s vyhodou monohydrat 
hydrogenchloridu 2-(2-metoxyfenoxy)etylaminu (IV) vmnozstve 2 az 5 ekvivalentov. vzhradom na 
vychodiskovy. karbazol (II). Reakcia sa uskutocftuje vprltomnosti 2 az 5 ekvivalentov bazy, ktorou.je 
uhlicitan alkalickeho kovu, alebo alkalickej zeminy v organickom rozpuSfadle, ktorym je alkohol s poStom 
uhlikov C2 ai C5, s vyhodou v pritomnosti bezvodeho uhliditanu draselneho v izopropanole. Po skonceni 
reakcie sa z reakcne] zmesi odstrani tuhy podiel filtraciou, alebo odstredenim v rozmedzi tepldt 20 az 
50 °C, kvapalny podiel sa zahusti na 1/10 pdvodneho objemu, zvy§ok sa rozpustf za tepla v etylacetate 
v pomere 1:1 az 1:5, ochladi sa na teplotu 25 az 40 °C a po vypadnuti krystalu sa zmes ochladf na teplotu 
0 az 10 °C, pricom vypadnuty carvedilol sa izoiuje filtraciou, resp. odstredenim acfalej sa Qsti 
krystalizaciou. 

V porovnani s inymi znamymi postupmi je sposob vyroby Carvedilolu podfa vynalezu vyhodnejSI 
vtom, ze sa pouzlje sor 2-(2-metoxyfenoxy)etylaminu, ktora je v porovnani sbazou stabilnejsia, 
dostupnejsia aneprinaSa zvysene technicke aekonomicke naroky na prevadzkovu realizaciu vyroby 
Carvedilolu. 

Prekvapujucou a novou skutocnosfou pri tomto sp6sobe vyroby je fakt, ze tento sp6sob pripravy je 
v^hodny tym, ze sa ziska surovy Carvedilol az scca.3-krat nizsim obsahom bis-derivatu ako dotefaz 
znamymi postupmi. 

Postup pripravy Carvedilolu podfa vynalezu je v^hodny aj tym, ze nove podmienky pripravy 
vkombinacii scistenlm aizolaciou substancie zvySuju v^faiok produktu, jeho Qstotu azaruiuju 
sporahlivosf vyroby vyhovujucej substancie v pozadovanej liekopisnej kvalite a definovanej vefkosB dastic. 

Spdsoby vyroby podfa vynalezu su zrejme z nasledovnych prikladov uskutocnenia, ktore . ho vsak 
v ziadnom pripade neohraniSuju. 



Priklady uskutocnenia vvnalezu 
Prikladl 

K zmesi 5,0 kg bezvodeho uhlicitanu draselneho a 7,5 kg monohydratu hydrogenchloridu 2-(2- 
metoxyfenoxy)etylaminu v 32 litroch izopropanolu miesanych pri teplote 35 °C po6as 15 min. sa prida 3,87 
kg 4-(oxiran-2-ylmetoxy)-9H-karbazolu a zmes sa za intenzivneho miesania zahrieva pri 83 °C 5 hodin. Po 
zreagovani epoxidu sa reakdna zmes prefiltruje, izopropanol sa oddestiluje a zvysok sa rozpustl v 20 I 
etylacetatu. Ziskany roztok sa ochladi, naockuje sa a miesa sa pri teplote 35 °C 0,5 hod.. Po vypadnuti 
kry§talu sa zmes ochladi na 5 °C a miesa sa 4 hodiny. Vykrystalizovany surovy Carvedilol sa odstredi a 
premyje s ochladenym etylacetatom (HPLC obsah > 98 % pi., HPLC obsah bis-derivatu 1,2-1,5 % pi.). 
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Vlhky; surovy Carvedilol sa rozpusti pri teplote 55 az 65 °C v 30 I etylacetatu, prida sa 0,8 kg aktlvneho 
uhlia, a mieSa sa 0,5 hod. pri teplote 65 az 72 °C. Potom sa zmes prefiltruje, ochladl na tepldtu 45 az 
55 °C a miesa sa. Po vypadnuti krystalu sa zmes ochladl na 0 az 10 °C acfalej sa miesa 4 hodiny. 
Vykry§taIizovany precisteny Carvedilol sa odstredi, premyje s ochladenym etylacetatom a vysusi pri teplote 
40 °c. 

PreSsteny Carvedjlol sa prekrystalizuje rovnakym sposobom z 23 1 etylacetatu. Po vysusenl pri teplote 
40 °C sa zlska substancia Carvedilol v 45 % vyt'azku, liekopisnej kvality a definovanej vefkosti castle. 



PrikladZ 

Zmes 9,7 g 4-(oxiran-2-ylmetoxy)-9H-karbazolu, 53,7 g bezvodaho hydrogenslranu 2-(2- 
metoxyfenoxy)etylamlnu a 28 g bezvod6ho uhlicitanu draselneho v 200 ml izopropanolu sa za intenzlvneho 
miesania zohrieva pri 80 °C 6 hodln. Po zreagovani epoxidu sa z reakenej zmesi odfiltrujd zmesn6 soli a z 
filtratu sa oddestiluje izopropanol. Zlskany medovity zahustok sa za tepla rozpusti v 50 ml etylacetetu, 
roztok sa ochladl na teplotu 40 °C, naodkuje sa a miesa sa pri teplote 40 °C 2 hod.. Po vypadnuti krystelu 
sa zmes ochladi na 0 0 C, a takto sa udrzuje za miesania minimSlne 4 hodiny. Po filtrScii a'premytl 
s ochladen^m etylacetatom sa zlska 5,2 g vlhk6ho surov6ho Carvedilolu (HPLC obsah 95,2 % pi., HPLC 
bbsah bis-derivatu 2,8 % pi.). 



Priklad3. 

Zmes 43,2 g 4-(oxiran-2-ylmetoxy)-9H-karbazolu, 80,0 g monohydratu hydrogenchloridu 2-(2- 
metoxyfenoxyjetylamlnu a 52,4 g bezvodeho uhlicitanu vapenateho v 330 ml izopropanolu sa za 
intenzlvneho miesania zohrieva pri 80 °C 4 hodiny. Po zreagovani epoxidu sa z reakenej zmesi odfiltrujd 
zmesn6 soli a z filtratu sa oddestiluje izopropanol. Ziskan^ medovity zahustok sa za tepla rozpusti v 210 ml 
etylacetatu, roztok sa ochladl na teplotu 40 °C, naockuje sa a miesa sa pri teplote 40 °C 0,5 hod.. Po 
vypadnuti krystalu sa zmes ochladl na 0 °C, a takto sa udriuje za miesania minimalne 4 hodiny. Po filtracii 
a premytl s ochladenym etylacetatom sa zlska 65 az 70 g vlhk6ho surovSho Carvedilolu (HPLC obsah > 98 
% pi., HPLC obsah bis-derivatu 1 ,2-1 ,5 % pi.). 



Priklad 4. 

K zmesi 245,2 g bezvodeho uhlicitanu draselneho a 374,5 g monohydratu hydrogenchloridu 2-(2- 
metoxyfenoxy)etylamlnu v 1000 ml izoamylalkoholu mieSan^ch pri teplote 80 °C sa vpriebehu 5 hodln 
prid^ vstyroch davkach celkove 202,1 g 4-(oxiran-2-ylmetoxy)-9H-karbazolu. Po pridanl celeho mnozstva 
sa reakcnS zmes miesa este 2 hodiny pri teplote 80 az 85 °C. Po zreagovani epoxidu sa z reakenej zmesi 
odfiltrujii zmesne soli a z filtr&tu sa oddestiluje izoamylalkohol. Medovity zahustok sa za tepla rozpusti v 
1000 ml etylacetatu, roztok sa ochladl na teplotu 30 6 C, naockuje sa a miesa sa 0,5 hod.. Po vypadnuti 
kryStalu sa zmes ochladl na 0 °C a miesa sa 5 h. Vykrystalizovan^ surovy Carvedilol sa odfiltruje a premyje 
s ochladenym etylacetatom. 

Vlhk^, surovy Carvedilol sa rozpusti za horQca y 1000 ml etylacetatu, prida sa aktivne uhlie a zmes sa 
miesa este 30 min. Potom sa zmes prefiltruje cez kremelinu a filter sa premyje s 500 ml hordceho 
etylacetatu. Filtrat sa ochladl na teplotu 45 °C a miesa sa 30 min, potom sa dochladl na 5 °C a miesa sa 4 
hodiny. VykryStalizovany precisteny Carvedilol sa odfiltruje, premyje s ochladenym etylacetatom a vysusi. 
Zlskany precisteny Carvedilol sa prekrystalizuje z 1000 ml etylacetatu, vykrystalizovana Carvedilol 
substancia sa odstredi, premyje s ochladenym etylacetatom a vysusi pri teplote 40 °C vo vakuovej 
su§iarni, pricom produkt sa zlska v 41 % vyt'azku. 



» • • • « « * . * 




Priemvselna vvuziternost' 

Vynalez je vyuziteFny vo farmaceutickom priemysle pri vyrobe Carvedilolu, ktory sa pouziva v lietebnej 
praxi ako kombinovane alfa- a betalytikum s vazodilatacnou aktivitou. 




PATENTOVE NAROKY 



1. Sposob pripravy Carvedilolu, vyznacujuci sa tym, ze 4-(oxiran-2-ylmetoxy)-9H-karbazolreaguje so 
sorami 2-(2-metoxyfenoxy)etylam(nu v mnozstve 2,0 ai 5,0 ekvivalentu vzhradom ku vychodiskovemu 
karbazolu, pricom uvedene soli mdzu obsahovaf 0 az 10 % vody, vpritomnosti bazy, ktorou je 
uhlicitan alkalickeho kovu, alebo alkalickej zeminy, Mora sa prida v mnozstve 2,0 az 5,0 ekvivalentu 
vzhradom na vychodiskovy karbazol a v rozpust'adle, zo skupiny alkoholov s poctom uhlikov C2 az 
C5, za zvysenej teploty, pricom po skonceni reakcie sa reakcna zmes zbavl tuheho podielu, kvapalny 
podiel sa zahustl, zvySok sa rozpustl v organickom rozpuSfadle, ochladl sa a krystalizaciou sa zlska 
surovy Carvedilol, ktory sa oddelf a rekry§talizuje sa. 

2. Sposob podfa naroku 1 vyznacujuci sa tym, ze sa ako rozpusfadlo pouaje alkohol s poctom uhlikov 
C2 az C5, s vyhodou izopropanol. 

3. Spdsob podra naroku 1 vyznacujuci sa tym, ze sa ako baza s. vyhodou pouzije uhliCitan draselny, 
alebo uhlicitan vapenaty.. 

4. Sposob podra naroku 1 vyznacujuci sa tym, ze reakcna teplota sa udrziava v rozmedzi 75 at 85 °C. 

5. Sposob podra naroku 1 vyznafcujuci sa tym, ze tuhy podiel sa oddeli filtraciou, alebo odstredenim v 
rozmedzi teplot 20 ai 50 °C. 

6. Sposob podra naroku 1 vyznacujuci sa tym, ze kvapalny podiel sa zahustl na 1/10 povodneho 
pbjemu, zahustok sa rozpustl v etylacetate v pomere 1:1 az 1:5, ochladi sa na teplotu 25 az 40 °C a 
po vypadnutl krystalu sa zmes ochladf na teplotu 0 az 10 °C, pricom carvedilol sa izoluje filtraciou 
alebo odstredenim. 
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Method of preparation of Carvedilol 
Technical Field 

This invention belongs to the field of the pharmaceutical production and 
relates to synthesis and purification of the active substance Carvedilol. 

Background Art 

Carvedilol, (±) 1 -(9H-carbazol-4-yloxy)-3-[[2-(2-methoxyphenoxy)-ethyl]- 
amino]-2-propanol of structure I, is a combined alpha- and betalytic with vasodilating 
activity. 




(I) 

According to DE 2815926 (US 4,503,067) Carvedilol is prepared by the 
reaction of 4-(oxirane-2-ylmethoxy)-9H-carbazole . (II) with 2-(2- 
methoxyphenoxy)ethylamine (III). 




(i) 



By the method described, Carvedilol is prepared in low yields, moreover 
contaminated with the bis-derivative. This problem is solved by the method 
according to EP 918055, in which 4-(oxirane-2-ylmethoxy)-9H-carbazole (II) is 
coupled with N-benzylated 2-(2-methoxyphenoxy)ethylamine; by this method 
creation of bis-derivative is minimized and the yield of Carvedilol is increased, but a 
disadvantage of this method Is introducing of an additional step - hydrogenolytic 
removal of the protective benzyl group on a palladium catalyst. 

Another method of decreasing the amount of the bis-derivative and thus 
increasing the yield of the product in the process of preparation of Carvedilol is 
described in WO 0200216, wherein an epoxide (II) reacts with an amine (III) in a 
solvent or without any solvent, the product being isolated after the reaction in the 
form of Carvedilol hydrochloride hydrate from the reaction mixture after adding 
water, ethylacetate and diluted hydrochloric acid. 

All the abovementioned methods of preparation of Carvedilol use, as one of 
the starting materials, the amine base (III), or its N-benzylated derivative, which have 
low stability - they are subject to decomposition in contact with air and light. The 
abovementioned disadvantages are solved by the method of this invention. 

Disclosure of Invention 

In the preparation of Carvedilol according to this invention 4-(oxirane-2- 
ylmethoxy)-9H-carbazole (II) reacts with salts of 2-(2-methoxyphenoxy)ethylamine 
(III), which can contain 0 to 10 % water, in the presence of a base in an organic 
solvent. From the abovementioned salts of 2-(2-methoxyphenoxy)ethylamine, for 
example, hydrogenchloride, hydrogenbromide, hydrogentartrate, hydrogenoxalate or 
hydrogensulphate can be used, preferably 2-(2-methoxyphenoxy)ethylamine 
hydrogenchloride monohydrate (IV) in an amount of 2 to 5 equivalents, based on the 
starting carbazole (II). The reaction is carried out in the presence of 2 to 5 
equivalents of a base, which is an alkali metal or alkaline earth metal carbonate, in 
an organic solvent, which is an alcohol having the number of carbons C2 to C5, 
preferably in the presence of anhydrous potassium carbonate in isopropanol. After 



the reaction is finished, the solids are removed from the reaction mixture by filtration 
or centrifugation between the temperatures of 20 to 50 °C, the liquid portion is 
concentrated to 1/10 of the initial volume, the residue is diluted under heating in 
ethylacetate in the ratio 1:1 to 1:5, cooled to a temperature between 25 to 40 °C and 
after precipitating the crystal, the mixture is cooled to a temperature between 0 to 10 
°C, the precipitated Carvedilol being isolated by filtration or centrifugation and further 
purified by crystallisation. 

In comparison with other known methods, the method of production of 
Carvedilol of this invention is more advantageous in that a salt of 2-(2- 
methoxyphenoxy)ethylamine is used, which is, in comparison with the base, more 
stable and more available and it does not bring higher technical and economic 
requirements for the industrial realisation of the production of Carvedilol. 

A surprising and new fact in the inventive method of production is that the 
method is advantageous in obtaining crude Carvedilol having up to three times lower 
contents of the bis-derivative than using existing known methods. 

The method of preparation of Carvedilol of this invention is also advantageous 
in that the new conditions of the preparation in combination with purification and 
isolation of the substance increase the yield of the product and its purity and 
guarantee reliability of the production of an acceptable substance in required 
pharmacopoeial quality and with a defined particle size. 

Methods of production of this invention will be clear from the following 
examples, which, however, do not limit the same in any case. 

Examples 



Example 1. 



To a mixture of 5.0 kg anhydrous potassium carbonate and 7.5 kg of 2-(2- 
methoxyphenoxy)ethylamine hydrogenchloride monohydrate in 32 litres of 
isopropanol, mixed at a temperature of 35 °C for 15 min., are added 3.87 kg of 4- 
(oxirane-2-ylmethoxy)-9H-carbazole and the mixture is, with intensive stirring, 



heated at 83 °C for 5 hours. After the epoxide has reacted, the reaction mixture is 
filtered, isopropanol is distilled off and the residue is diluted in 20 I ethylacetate. The 
obtained solution is cooled, inoculated and stirred at the temperature of 35 °C for 0.5 
hour. After the crystal precipitates, the mixture is cooled to 5 °C and stirred for four 
hours. The crystallised raw Carvedilol is centrifuged and washed with cooled 
ethylacetate (HPLC contents > 98 area.%, HPLC contents of the bis-derivative 1.2- 
1.5 area %). 

The moist, crude Carvedilol is diluted at a temperature of 55 to 65 °C in 30 I 
ethylacetate, 0.8 kg of activated carbon is added, and stirred for 30 minutes at a 
temperature of 65 to 72 °C. Then the mixture is filtered, cooled to a temperature of 
45 to 55 °C and it is stirred. After the crystal precipitates, the mixture is cooled to a 
temperature of 0 to 10 °C and is further stirred for four hours. The crystallised, 
purified Carvedilol is centrifuged, washed with cooled ethylacetate and dried at the 
temperature of 40 °C. 

The purified Carvedilol is re-crystallised by the same method from 23 litres of 
ethylacetate. After drying at the temperature of 40 °C the Carvedilol substance is 
obtained in 45 % yield, of pharmacopoeial quality and of defined particle size. 

Example 2. 

A mixture of 9.7 g 4-(oxirane-2-ylmethoxy)-9H-carbazole, 53.7 g of anhydrous 2-(2- 
methoxyphenoxy)ethylamine hydrogen sulphate and 28 g of anhydrous potassium 
carbonate in 200 ml isopropanol are, with intensive stirring, heated at 80 °C for six 
hours. When the epoxide has reacted, the mixed salts are filtered off from the 
reaction mixture and isopropanol is distilled off from the filtrate. The obtained honey- 
like concentrate is diluted with heating in 50 ml of ethylacetate, the solution is cooled 
to the temperature of 40 °C, it is inoculated and stirred at the temperature of 40 °C 
for two hours. After the crystal precipitates, the mixture is cooled to the temperature 
of 0 °C, and is kept like that with stirring for a minimum of four hours. After filtration 
and washing with cooled ethylacetate, 5.2 g of wet, crude Carvedilol is obtained 
(HPLC contents 95.2 area %, HPLC contents of the bis-derivative 2.8 area %). 



Example 3. 

A mixture of 43.2 g 4-(oxirane-2-ylmethoxy)-9H-carbazole, 80.0 g of 2-(2- 
methoxyphenoxy)ethylamine hydrogenchloride monohydrate and 52.4 g of 
anhydrous calcium carbonate in 330 ml isopropanol is, with intensive stirring, heated 
at 80 °C for 4 hours. When the epoxide has reacted, the mixed salts are filtered off 
from the reaction mixture and isopropanol is distilled off from the filtrate. The 
obtained honey-like concentrate is dissolved, when hot, in 210 ml of ethylacetate, 
the solution is cooled to the temperature of 40 °C, inoculated and stirred at the 
temperature of 40 °C for 30 minutes. After the crystal precipitates, the mixture is 
cooled to 0 °C, and is kept like that with stirring for a minimum of four hours. After 
filtration and washing with cqoled ethylacetate, 65 to 70 g of wet crude Carvedilol is 
obtained (HPLC contents > 98 area %, HPLC contents of the bis-derivative 1.2-1.5 
area %). 

Example 4. 

To a mixture of 245.2 g of anhydrous potassium carbonate and 374.5 g of 2-(2- 
methoxyphenoxy)ethylamine hydrogenchloride monohydrate in 1000 ml of isoamyl 
alcohol, stirred at the temperature of 80 °C, are added, in four portions during 5 
hours, a total of 202.1 g of 4-(oxirane-2-ylmethoxy)-9H-carbazole. After adding the 
whole amount the reaction mixture is stirred for two further hours at a temperature of 
80 to 85 "C. When the epoxide has reacted the mixed salts are filtered off from the 
reaction mixture and isoamyl alcohol is distilled off from the filtrate. A honey-like 
concentrate is, when hot, dissolved in 1000 ml of ethylacetate, the solution is cooled 
to the temperature of 30 °C, inoculated, and stirred for 30 minutes. After the crystal 
precipitates, the mixture is cooled to 0 °C and stirred for 5 hours. The crystallised 
crude Carvedilol is filtered off and washed with cooled ethylacetate. 

The wet crude Carvedilol is dissolved while hot in 1000 ml of ethylacetate, 
activated carbon is added and the mixture is stirred for a further 30 minutes. Then 
the mixture is filtered through diatomaceous earth and the filter is washed with 500 
ml of hot ethylacetate. The filtrate is cooled to the temperature of 45 °C and stirred 



for 30 minutes, then it is cooled down to the temperature of 5 °C and stirred for 4 
hours. The crystallised, purified Carvedilol is filtered off, washed with cooled 
ethylacetate and dried. 

The obtained, purified Carvedilol is recrystallised from 1000 ml ethylacetate, 
the crystallised Carvedilol substance is centrifuged, washed with cooled ethylacetate 
and dried at the temperature of 40 °C in a vacuum drier, product being obtained in 
41% yield. 

Industrial Applicability 

This invention can be used in the pharmaceutical industry for the production 
of Carvedilol, which is used in medical practice as a combined alpha- and betalytic 
with vasodilating activity. 



CLAIMS 



A method of preparation of Carvedilol, characterized in that 4-(oxirane-2- 
ylmethoxy)-9H-carbazole is reacted with salts of 2-(2-methoxyphenoxy)- 
ethylamine in an amount of 2.0 to 5.0 equivalents with respect to the starting 
carbazole, whereas the said salts can contain 0 to 10 % water, in the presence 
of a base, which is an alkali metal or alkaline earth metal carbonate, which is 
added in an amount of 2.0 to 5.0 equivalents with respect to the starting 
carbazole, and in a solvent from the group of alcohols having the number of 
carbons C2 to C5, at an elevated temperature, whereas, after completion of the 
reaction, the reaction mixture is depleted of solids, the liquid portion is 
concentrated, the residue is dissolved in an organic solvent, cooled down and 
crystallized to give crude Carvedilol, which is separated and re-crystallized. 

The method of claim 1 characterized in that, as the solvent, an alcohol is used 
having the number of carbons C2 to C5, preferably isopropanol. 

The method of claim 1 characterized in that, as the base, preferably potassium 
carbonate or calcium carbonate is used. 

The method of claim 1 characterized in that the reaction temperature is 
maintained in the range of 75 to 85 °C. 

The method of claim 1 characterized in that the solids are separated by filtration 
or centrifuging within the temperature range of 20 to 50 °C. 

The method of claim 1 characterized in that the liquid portion is concentrated to 
1/10 of the initial volume, the concentrate is dissolved in ethylacetate in a ratio 
1:1 to 1:5, cooled down to a temperature 25 to 40 °C and after the crystal falls 
out the mixture is cooled down to a temperature 0 to 10 8 C, carvedilol being 
isolated by filtration or centrifuging. 




C.j. 3656/03 



Potvrzuji, jako tlumocnik anglickeho jazyka jmenovany 
dekretem Ministerstva spravedlnosti Ceske republiky ze dne 5. 
listopadu 1985, c.j. ZT 1941/85, ze shora uvedeny text je 
presnym a vernym pfekladem anglickeho textu pFipojeneho 
dokumentu. 



Praha, 11. listopadu 2003 



* ^ £ o/ JUDr. Jaromir Volny' 
'z******^? tlumoSnfk jazyka anglickeho 



